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Figure 7 
Full length HIP1 (SEQ ID NO:l) 

ccaagcttggtacccccggggcagccgagggcccctgactcggctcctcgcggcgacatggatcggatggc 

cagctccatgaagcaggtgcccaacccactgcccaaggtgctgagccggcgcggggtcggcgctgggctgg 

aggcggcggagcgcgagagcttcgagcggactcagactgtcagcatcaataaggccattaatacgcaggaa 

gtggctgtaaaggaaaaacacgccagaacgtgcatactgggcacccaccatgagaaaggggcacagacctt 

ctggtctgttgtcaaccgcctgcctctgtctagcaacgcagtgctctgctggaagttctgccatgtgttcc 

acaaactcctccgagatggacacccgaacgtcctgaaggactctctgagatacagaaatgaattgagtgac 

atgagcaggatgtggggctacctgagcgaggggtatggccagctgtgcagcatctacctgaaactgctaag 

aaccaagatggagtaccacaccaaaaatcccaggttcccaggcaacctgcagatgagtgaccgccagctgg 

acgaggctggagaaagtgacgtgaacaacttttcccagttaacagtggagatgtttgactacctggagtgt 

gaactcaacctcttccaaacagtattcaactccctggacatgtcccgctctgtgtccgtgacggcagcagg 

gcagtgccgcctcgccccgctgatccaggtcatcttggactgcagccacctttatgactacactgtcaagc 

ttctcttcaaactccactcctgcctcccagctgacaccctgcaaggccaccgggaccgcttcatggagcag 

tttacaaagttgaaagatctgttctaccgctccagcaacctgcagtacttcaagcggctcattcagatccc 

ccagctgcctgagaacccacccaacttcctgcgagcctcagccctgtcagaacatatcagccctgtggtgg 

tgatccctgcagaggcctcatcccccgacagcgagccagtcctagagaaggatgacctcatggacatggat 

gcctctcagcagaatttatttgacaacaagtttgatgacatctttggcagttcattcagcagtgatccctt 

caatttcaacagtcaaaatggtgtgaacaaggatgagaaggaccacttaattgagcgactatacagagaga 

tcagtggattgaaggcacagctagaaaacatgaagactgagagccagcgggttgtgctgcagctgaagggc 

cacgtcagcgagctggaagcagatctggccgagcagcagcacctgcggcagcaggcggccgacgactgtga 

attcctgcgggcagaactggacgagctcaggaggcagcgggaggacaccgagaaggctcagcggagcctgt 

ctgagatagaaaggaaagctcaagccaatgaacagcgatatagcaagctaaaggagaagtacagcgagctg 

gttcagaaccacgctgacctgctgcggaagaatgcagaggtgaccaaacaggtgtccatggccagacaagc 

ccaggtagatttggaacgagagaaaaaagagctggaggattcgttggagcgcatcagtgaccagggccagc 

ggaagactcaagaacagctggaagttctagagagcttgaagcaggaacttgccacaagccaacgggagctt 

caggttctgcaaggcagcctggaaacttctgcccagtcagaagcaaactgggcagccgagttcgccgagct 

agagaaggagcgggacagcctggtgagtggcgcagctcatagggaggaggaattatctgctcttcggaaag 

aactgcaggacactcagctcaaactggccagcacagaggaatctatgtgccagcttgccaaagaccaacga 

aaaatgcttctggtggggtccaggaaggctgcggagcaggtgatacaagacgccctgaaccagcttgaaga 

acctcctctcatcagctgcgctgggtctgcagatcacctcctctccacggtcacatccatttccagctgca 

tcgagcaactggagaaaagctggagccagtatctggcctgcccagaagacatcagtggacttctccattcc 

ataaccctgctggcccacttgaccagcgacgccattgctcatggtgccaccacctgcctcagagccccacc 

tgagcctgccgactcactgaccgaggcctgtaagcagtatggcagggaaaccctcgcctacctggcctccc 

tggaggaagagggaagccttgagaatgccgacagcacagccatgaggaactgcctgagcaagatcaaggcc 

atcggcgaggagctcctgcccaggggactggacatcaagcaggaggagctgggggacctggtggacaagga 

gatggcggccacttcagctgctattgaaactgccacggccagaatagaggagatgctcagcaaatcccgag 

caggagacacaggagtcaaattggaggtgaatgaaaggatccttggttgctgtaccagcctcatgcaagct 

attcaggtgctcatcgtggcctctaaggacctccagagagagattgtggagagcggcaggggtacagcatc 

ccctaaagagttttatgccaagaactctcgatggacagaaggacttatctcagcctccaaggctgtgggct 

ggggagccactgtcatggtggatgcagctgatctggtggtacaaggcagagggaaatttgaggagctaatg 

gtgtgttctcatgaaattgctgctagcacagcccagcttgtggctgcatccaaggtgaaagctgataagga 

cagccccaacctagcccagctgcagcaggcctctcggggagtgaaccaggccactgccggcgttgtggcct 

caaccatttccggcaaatcacagatcgaagagacagacaacatggacttctcaagcatgacgctgacacag 

atcaaacgccaagagatggattctcaggttagggtgctagagctagaaaatgaattgcagaaggagcgtca 

aaaactgggagagcttcggaaaaagcactacgagcttgctggtgttgctgagggctgggaagaaggaacag 

aggcatctccacctacactgcaagaagtggtaaccgaaaaagaatagagccaaaccaacaccccatatgtc 

agtgtaaatccttgttacctatctcgtgtgtgttatttccccagccacaggccaaatccttggagtcccag 

gggcagccacaccactgccattacccagtgccgaggacatgcatgacacttccaaagactccctccatagc 

gacaccctttctgtttggacccatggatttccactgcttcttatggtggttggttgggttttttggttttg 

ttttttttttttaagtttcactcacatagccaactctcccaaagggcacacccctggggctgagtctccag 

ggccccccaactgtggtagctccagcgatggtgctgcccaggcctctcggtgctccatctccgcctccaca 

ctgaccaagtgctggcccacccagtccatgctccagggtcaggcggagctgctgagtgacagctttcctca 

aaaagcagaaggagagtgagtgcctttccctcctaaagctgaatcccggcggaaagcctctgtccgccttt 



acaagggagaagacaacagaaagagggacaagagggttcacacagcccagttcccgtgacgaggctcaaaa 
acttgatcacatgcttgaatggagctggtgagatcaacaacactacttccctgccggaatgaactgtccgt 
gaatggtctctgtcaagcgggccgtctcccttggcccagagacggagtgtgggagtgattcccaactcctt 
tctgcagacgtctgccttggcatcctcttgaataggaagatcgttccaccttctacgcaattgacaaaccc 
ggaagatcagatgcaattgctcccatcagggaagaaccctatacttggtttgctacccttagtatttatta 
ctaacctcccttaagcagcaacagcctacaaagagatgcttggagcaatcagaacttcaggtgtgactcta 
gcaaagctcatctttctgcccggctacatcagccttcaagaatcagaagaaaggccaaggtgctggactgt 
tactgacttggatcccaaagcaaggagatcatttggagctcttgggtcagagaaaatgagaaaggacagag 
ccagcggctccaactcctttcagccacatgccccaggctctcgctgccctgtggacaggatgaggacagag 
ggcacatgaacagcttgccagggatgggcagcccaacagcacttttcctcttctagatggaccccagcatt 
taagtgaccttctgatcttgggaaaacagcgtcttccttctttatctatagcaactcattggtggtagcca 
tcaagcacttcggaattcctgcagcccgggcggccgctcgagcatgcnntagagggcccta 



Figure 8 
Full length HIP1 (SEQ ID NO:2) 



MDRMASSMKQVPNPLPKVLSRRGVGAGLEAAERESFERTQTVSINKAINTQEVAVKEKHARTCILGTHHEK 
GAQTFWSVVNRLPLSSNAVLCWKFCHVFHKLLRDGHPNVLKDSLRYRNELSDMS 

LKLLRTKMEYHTKNPRFPGNLQMSDRQLDEAGESDWNFSQLTVEMFDYLECELNLFQTVFNSLDMSRSV 

VTAAGQCRLAPLIQVILDCSHLYDYTVKLLFKLHSCLPADTLQGHRDRFMEQFTKLKDLFYRSSNLQYFKR 

LIQIPQLPENPPNFLRASALSEHISPVWIPAEASSPDSEPVLEKDDLMDMDASQQNLFDNKFDDIFGSSF 

SSDPFNFNSQNGWKDEKDHLIERLYREISGLKAQLENMKTESQRVVLQLKGHVSELEADLAEQQHLRQQA 

ADDCEFLRAELDELRRQREDTEKAQRSLSEIERKAQAN^^ 

MARQAQVDLEREKKELEDSLERISDQGQRKTQEQLEVLESLKQELATSQRELQVLQGSLETSAQSEANWAA 
EFAELEKERDSLVSGAAHREEELSALRKELQDTQLKI^ 

NQLEEPPLISCAGSADHLLSTVTSISSCIEQLEKSWSQYLACPEDISGLLHSITLLAHLTSDAIAHGATTC 
LRAPPEPADSLTEACKQYGRETLAYLASLEEEGSLENADSTAMRNCLSKIKAIGEELLPRGLDIKQEELGD 
LVDKEMAATSAAIETATARIEEMLS 

RGTAS PKEF YAKNS RWTEGL I S AS KAVGWGATVMVDAADLVVQGRGKFEELiMVCSHE I AAS TAQLVAAS KV 
KADKDS PNLAQLQQASRGVNQATAGWAS T I S GKS Q IEETDNMDFS SMTLTQ I KRQEMDSQVRVLELENEL 
QKERQKLGELRKJCHYELAGVAEGWEEGTEASPPTL^ 

PWSPRGSHTTAITQCRGHA*HFQRLPP*RHPFCLDPWISTASYGGWLGFLVLFFFFKFHSHSQLSQRAHPW 
G*VSRAPQLW*LQRWCCPGLSVLHLRLHTDQVLAHPVHAPGSGGAAE*QLSSKSRRRV IPAES 
LCPPLQGRRQQKEGQEGSHSPVPVTRLKNLITCLNGAGEimTTSLPE*TVREWSLSSGPSPLAQRRSVGV 
IPNSFLQTSALASS*IGRSFHLLRN*QTRKIRCNCSHQGRTLYLVCYP*YLLLTSLKQQQPTKRCLEQSEL 
QV*L*QSSSFCPATSAFKNQKKGQGAGLLLTWIPKQGDHLELLGQRK*ERTEPAAPTPFSHMPQALAALWT 
G*GQRAHEQLARDGQPNSTFPLLDGPQHLSDLLILGKQRLPSLSIATHWW*PSSTSEFLQPGRPLEHAXEG 
P 



(* are stop sequences) 



Figure 9 
Delta ENTH (SEQ ID NO:3) 



gttaacagtggagatgtttgactacctggagtgtgaactcaacctcttccaaacagtattcaactccctgg 
acatgtcccgctctgtgtccgtgacggcagcagggcagtgccgcctcgccccgctgatccaggtcatcttg 
gactgcagccacctttatgactacactgtcaagcttctcttcaaactccactcctgcctcccagctgacac 
cctgcaaggccaccgggaccgcttcatggagcagtttacaaagttgaaagatctgttctaccgctccagca 
acctgcagtacttcaagcggc teat tcagatcccccagctgcctgagaacccacccaact tec tgcgagcc 
tcagccctgtcagaacatatcagccctgtggtggtgatccctgcagaggcctcatcccccgacagcgagcc 
agtcctagagaaggatgacctcatggacatggatgcctctcagcagaatttatttgacaacaagtttgatg 
acatctttggcagttcattcagcagtgatcccttcaatttcaacagtcaaaatggtgtgaacaaggatgag 
aaggaccacttaattgagcgactatacagagagatcagtggattgaaggcacagctagaaaacatgaagac 
tgagagccagcgggttgtgctgcagctgaagggccacgtcagcgagctggaagcagatctggccgagcagc 
agcacctgcggcagcaggcggccgacgactgtgaattcctgcgggcagaactggacgagctcaggaggcag 
cgggaggacaccgagaaggctcagcggagcctgtctgagatagaaaggaaagctcaagccaatgaacagcg 
atatagcaagctaaaggagaagtacagcgagctggttcagaaccacgctgacctgctgcggaagaatgcag 
aggtgaccaaacaggtgtccatggccagacaagcccaggtagatttggaacgagagaaaaaagagctggag 
gattcgttggagcgcatcagtgaccagggccagcggaagactcaagaacagctggaagttctagagagctt 
gaagcaggaacttgccacaagccaacgggagcttcaggttctgcaaggcagcctggaaacttctgcccagt 
cagaagcaaactgggcagccgagttcgccgagctagagaaggagcgggacagcctggtgagtggcgcagct 
catagggaggaggaattatctgctcttcggaaagaactgcaggacactcagctcaaactggccagcacaga 
ggaatctatgtgccagcttgccaaagaccaacgaaaaatgcttctggtggggtccaggaaggctgcggagc 
aggtgatacaagacgccctgaaccagcttgaagaacctcctctcatcagctgcgctgggtctgcagatcac 
ctcctctccacggtcacatccatttccagctgcatcgagcaactggagaaaagctggagccagtatctggc 
ctgcccagaagacatcagtggacttctccattccataaccctgctggcccacttgaccagcgacgccattg 
ctcatggtgccaccacctgcctcagagccccacctgagcctgccgactcactgaccgaggcctgtaagcag 
tatggcagggaaaccctcgcctacctggcctccctggaggaagagggaagccttgagaatgccgacagcac 
agccatgaggaactgcctgagcaagatcaaggccatcggcgaggagctcctgcccaggggactggacatca 
agcaggaggagctgggggacctggtggacaaggagatggcggccacttcagctgctattgaaactgccacg 
gccagaatagaggagatgctcagcaaatcccgagcaggagacacaggagtcaaattggaggtgaatgaaag 
gatccttggttgctgtaccagcctcatgcaagctattcaggtgctcatcgtggcctctaaggacctccaga 
gagagattgtggagagcggcaggggtacagcatcccctaaagagttttatgccaagaactctcgatggaca 
gaaggacttatctcagcctccaaggctgtgggctggggagccactgtcatggtggatgcagctgatctggt 
ggtacaaggcagagggaaatttgaggagctaatggtgtgttctcatgaaattgctgctagcacagcccagc 
ttgtggctgcatccaaggtgaaagctgataaggacagccccaacctagcccagctgcagcaggcctctcgg 
ggagtgaaccaggccactgccggcgttgtggcctcaaccatttccggcaaatcacagatcgaagagacaga 
caacatggacttctcaagcatgacgctgacacagatcaaacgccaagagatggattctcaggttagggtgc 
tagagctagaaaatgaattgcagaaggagcgtcaaaaactgggagagcttcggaaaaagcactacgagctt 
gctggtgttgctgagggctgggaagaaggaacagaggcatctccacctacactgcaagaagtggtaaccga 
aaaagaatagagccaaaccaacaccccatatgtcagtgtaaatccttgttacctatctcgtgtgtgttatt 
tccccagccacaggccaaatccttggagtcccaggggcagccacaccactgccattacccagtgccgagga 
catgcatgacacttccaaagactccctccatagcgacaccctttctgtttggacccatggatttccactgc 
ttcttatggtggttggttgggttttttggttttgttttttttttttaagtttcactcacatagccaactct 
cccaaagggcacacccctggggctgagtctccagggccccccaactgtggtagctccagcgatggtgctgc 
ccaggcctctcggtgctccatctccgcctccacactgaccaagtgctggcccacccagtccatgctccagg 
gtcaggcggagctgctgagtgacagctttcctcaaaaagcagaaggagagtgagtgcctttccctcctaaa 
gctgaatcccggcggaaagcctctgtccgcctttacaagggagaagacaacagaaagagggacaagagggt 
tcacacagcccagttcccgtgacgaggctcaaaaacttgatcacatgcttgaatggagctggtgagatcaa 
caacactacttccctgccggaatgaactgtccgtgaatggtctctgtcaagcgggccgtctcccttggccc 
agagacggagtgtgggagtgattcccaactcctttctgcagacgtctgccttggcatcctcttgaatagga 
agatcgttccaccttctacgcaattgacaaacccggaagatcagatgcaattgctcccatcagggaagaac 
cctatacttggtttgctacccttagtatttattactaacctcccttaagcagcaacagcctacaaagagat 
gcttggagcaatcagaacttcaggtgtgactctagcaaagctcatctttctgcccggctacatcagccttc 



aagaatcagaagaaaggccaaggtgctggactgttactgacttggatcccaaagcaaggagatcatttgga 
gctcttgggtcagagaaaatgagaaaggacagagccagcggctccaactcctttcagccacatgccccagg 
ctctcgctgccctgtggacaggatgaggacagagggcacatgaacagcttgccagggatgggcagcccaac 
agcacttttcctcttctagatggaccccagcatttaagtgaccttctgatcttgggaaaacagcgtcttcc 
ttctttatctatagcaactcattggtggtagccatcaagcacttcggaattcctgcagcccgggcggccgc 
tcgagc 



Figure 10 
Delta ENTH (SEQ ID NO:4) 



MFDYLECELNLFQTVFNSLDMSRSVSVTAAGQCRLAPLIQVILDCSHLYDYTVKLLFKLHSCLPADTLQGH 
RDRFMEQFTKLKDLFYRSSNLQYFKRLIQIPQLPENPPNFLRASALSEHISPVWIPAEASSPDSEPVLEK 
DDLMDMDASQQNLFDNKFDDIFGSSFSSDPFNFNSQNGVNKDEKDHLIERLYREISGLKAQLENMKTESQR 
VVLQLKGHVSELEADLAEQQHLRQQAADDCEFLRAELDELRRQREDTEKAQRSLSEIERKAQANEQRYSKL 
KEKYSELVQNHADLLRKNAEVTKQVSMARQAQVDLEREKKELEDSLERISDQGQRKTQEQLEVLESLKQEL 
ATSQRELQVLQGSLETSAQSEAIWAAEFAELEKERDSLVSGAAHREEELSALRKELQDTQLKLASTEESMC 
QLAKDQRKMLLVGSRKAAEQVIQDALNQLEEPPLISCAGSADHLLSTVTSISSCIEQLEKSWSQYLACPED 
ISGLLHSITLI^LTSDAIAHGATTCLRAPPEPADSLTEACKQYGRETLAYLASLEEEGSLENADSTAMRN 
CLSKIKAIGEELLPRGLDIKQEELGDLVDKEMAATSAAIETATARIEEMLSKSRAGDTGVKLEVNERILGC 
CTSLMQAIQVLIVASKDLQRE IVESGRGTASPKEFYAKNSRWTEGLI SASKAVGWGATVMVDAADLWQGR 
GKFEELMVCS HE I AAS TAQLVAAS KVKADKDS PNLAQLQQASRGVNQATAGWAST I S GKS Q I EETDNMDF 
S SMTLTQIKRQEMDSQVRVLELENELQKE^ PPTLQE WTEKE* S 

QTNTPYVSVNPCYLSRVCYFPSHRPNPWSPRGSHTTAITQCRGHA*HFQRLPP*RHPFCLDPWISTASYGG 
WLGFLVLFFFFKFHSHSQLSQRAHPWG*VSRAPQLW*LQRWCC^^ 

AE*QLSSKSRRRVSAFPS *S * IPAESLCPPLQGRRQQKEGQEGSHSPVPVTRLKNL ITCLNGAGEINNTTS 
LPE* TVREWSLS SGPS PLAQRRSVGVI PNSFLQTSAIiASS * IGRS FHLLRN* QTRKIRCNCSHQGRTLYLV 
CYP*YLLLTSLKQQQPTKRCLEQSELQV*L*QSSSFCPATSAFKNQKKGQGAGLLLTWIPKQGDHLELLGQ 

RK*ERTEPAAPTPFSHMPQALAALWTG*GQRAHEQLARDGQPNSTFPLLDGPQHLSDLLILGKQRLPSL 
ATHWW* PSSTSEFLQPGRPLEH 



(* are stop sequences) 
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Figure 17 



-173 GGGCCGAGCCAGCGGAGGGGCTCCTGAAGGGGCGGGGGCGGGCGGGGAAGCCGT 

-1 19 TCGGCGAGGGGCGGGGTCTCTGGAAGACTGGCAGAACTCACA GCCAATG GCAGGC 

-64 GGGAGCCGTCCCGTTAGCGCCGGATCCCCGCGGGTAGGGCGGGGCGGGCGGCGCC 

-10 GTGGGGATCC 

^S-i 0 GGGGGCAGGCGAGGGCCCCT QACTCGGCTCfTCGCGGCGACATGGATCGGATGGCCA 

57 G<nX^CATGAAGCAGGTOr- CCAACOCAfT'GC^CAA<lGTGCTGAGCXDGGCGCGGGGTCO 

114 GCGCTGGGCTGGAGGCGGCGGAGCGCGAGAGCTTCGAGCGGAC TCAGGT 



A^GTCAGCATCAATAACKJCCATTAATACGCAC^ AAAGTGGCmTAAAGGAAAAACATriCC 



TCAG 
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